Near real-time detection of Cryptosporidium parvum oocyst by IgM-functionalized piezoelectric-excited millimeter-sized cantilever biosensor.
Piezoelectric-excited millimeter-sized cantilever (PEMC) biosensors were fabricated and functionalized with immunoglobulin M (IgM) for the detection of Cryptosporidium parvum oocyst in a flow configuration at 1 mL/min. The detection of 100, 1000, and 10,000 oocysts/mL was achieved with a positive sensor response in less than 1 min. Bovine serum albumin (BSA) was used as a blocking agent in each experiment and was shown to eliminate non-specific binding. The sensor's resonance frequency response correlates with C. parvum oocyst concentration logarithmically. The oocyst attachment rate was found to increase by an order of magnitude in increasing concentration from 100 to 10,000 oocysts/mL. The significance of these results is that IgM-functionalized PEMC sensors are highly selective and sensitive to C. parvum oocyst and therefore, have the potential to accurately identify and quantify C. parvum oocyst in drinking water.